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(54) THE pEL5c VECTOR FOR EXPRESSION OF FOREIGN DNA 

(57) The invention relates to the field of biotechnology, particularly 
genetic engineering, and can be used in creating plasmids and 
corresponding strains that produce recombinant proteins, and also to 
purify protein products. The advantage of the pEL5c vector filed for 
is that as a result of the use of an operon consisting of a gene that 
codes for a recombinant protein and the lysozyme gene, the synthesis 
of lysozyme, which ruptures the polysaccharide membrane of E. coli, 
significantly simplifying the purification of the water-insoluble 
agglomerate of recombinant protein, proceeds concurrently with the 
synthesis of the recombinant protein. 



The invention relates to the fields of biotechnology and genetic engi- 
neering, and can be used to produce plasmids that synthesize recombinant 
proteins. 

Large quantities of recombinant proteins can be synthesized in Esche- 
richia coli cells, which carry systems for the expression of recombinant 
genes on the basis of lambda-phage promoters (see, e.g., H. Bernard and 
D. R. Helinski, Methods EnzymoL, Vol. 68, pp. 482-492, 1979). In such 
systems transcription is regulated by the binding of the lambda-phage 
temperature- sensitive repressor, which is coded by the mutant gene clts857, 
to an operator segment. When the cells grow at a temperature of 30-3 2°C, 
the repressor binds to the operator and blocks expression. As the 
temperature increases to 42°C the repressor is inactivated, allowing the 
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RNA polymerase to bind with the promoter and to commence transcription 
of the gene. As a result of intensive transcription and subsequent translation, 
significant quantities of protein can be synthesized. 

The recombinant plasmid DNAs pEXl, pEX2, and pEX3 are known 
which make it possible to express recombinant proteins in all three reading 
frames (K. K. Stanley and J. P. Luzio, The EMBO Journal, Vol. 3, pp. 1429- 
1434, 1984). The DNA sequences for expression can be inserted in the poly- 
linker located at the 3'-terminus of the lacZ gene. In the indicated plasmids 
the lambda-bacteriophage promoter P R effects expression of the DNA se- 
quence, and the product constitutes a significant part of the total bacterial 
protein. The expressed protein accumulates in the cell in the form of water- 
insoluble agglomerates. 

However, these vectors have a drawback: the bacterial cell wall must be 
ruptured in order to release the water-insoluble agglomerates of the 
recombinant protein. 

The pEX3 vector was selected as the prototype for producing the pEL5c 
vector. The advantage of the pEL5c vector filed for is that as a result of the 
use of an operon consisting of a gene that codes for the recombinant protein 
and the lysozyme gene, the synthesis of lysozyme, which ruptures the poly- 
saccharide membrane of E. coli, significantly simplifying the purification of 
the water-insoluble agglomerates of recombinant protein, proceeds concur- 
rently with the synthesis of the recombinant protein. 

The essence of the invention is that the pEL5c vector 6.4 kilobase pairs 
(kbp) long consisting of the following elements has been constructed: 

• the Xbal-Xbal fragment 5.8 kbp long of the plasmid DNA of the 
bacterial vector pEX3, which contains the cro-lacZ fusion gene, which 
codes for the fusion protein under the control of the lambda- 
bacteriophage promoter P R , and a polylinker at the 3'-terminus of the 
lacZ gene; and 

• the BamHI-BamHI fragment 0.6 kbp long of pLysS plasmid DNA 
(A. C. Y. Chang and S. N. Cohen, 7. Bacteriol, Vol. 134, p. 1141, 1978), 
which contains the bacteriophage T4 lysozyme gene. 

To construct the pEL5c plasmid, the pEX3 plasmid DNA is hydrolyzed 
with Xbal restrictase and three nucleotides are added at each sticky end by 
means of PolIK DNA polymerase. The BamHI restriction enzyme 0.6 kbp 
long from the pLysS plasmid (A. C. Y. Chang and S. N. Cohen, 7. Bacteriol, 
Vol. 134, p. 1141, 1978), which contains the bacteriophage T4 lysozyme 
gene and which has three nucleotides added on at each sticky end by means 
of PolIK, is produced in parallel. The pEX2 fragment is ligated to the DNA 
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fragment containing the bacteriophage T4 lysozyme gene. The ligase 
mixture transforms E. coli cells that contain in a chromosome the lambda- 
bacteriophage temperature-sensitive gene clts857 5 such as a cell of strain 
PLT90. The transformants are plated out onto a medium with ampicillin at 
30°C. Clones containing recombinant plasmids with the lysozyme gene in 
the proper orientation are selected by analyzing for the ability to lyse after 
induction of protein synthesis. Expression of the recombinant proteins is in- 
duced by increasing the temperature to 42°C. In the lysozyme-producing 
clones, the cells lyse after protein-synthesis induction and the subsequent 
addition of chloroform. Standard methods are used to isolate the pEL5c 
plasmid from the selected clones. The vector DNA is stable in storage in 10 
mM tris 9 pH 8.0, 1 mM EDTA at -20°C. 

Example L Production of the pEL5c vector plasmid with an operon sys- 
tem for expression and lysis. 

Cells of E. coli PLT90 bacteria containing the pEX3 plasmid (K. K. 
Stanley and J. P. Luzio, The EMBO Journal, Vol. 3, pp. 1429-1434, 1984) 
are grown in 50 ml of 2YT broth (16 g of tryptone, 10 g of yeast extract, and 
5 g of NaCl per liter of water) containing 100 |ig/ml of ampicillin to a titer 
of 10 9 [sic] cells/ml. 

The cells are precipitated by centrifugation, resuspended in 2 ml of solu- 
tion (50 mM of glucose, 25 mM of fra-HCl, pH 8.0, 10 mM EDTA, 5 mg/ml 
of lysozyme), and incubated for 5 min at room temperature. Then 4 ml of a 
solution of 0.2 M NaOH and 1% sodium dodecylsulfate is added, [and the 
resulting fluid] is stirred and incubated for 10 min in ice; 3 ml of a cooled 
5 M potassium acetate solution with pH 4.8 is added, stirred, and left for 10 
min in ice; the precipitate formed is separated by centrifugation. A quantity 
of 0.6 volume of isopropyl alcohol is added to the supernatant, and [the 
resulting fluid] is held for 15 min at room temperature. The precipitate is 
collected by centrifugation, resuspended in 0.5 ml of TE8 buffer (10 mM 
rm-HCl, pH 8.0, 1 mM EDTA), and an equal volume of a saturated sodium 
acetate solution is added. After incubation for 30 min at -20°C, the 
precipitate is removed by centrifugation, and 0.6 volume of isopropanol is 
added to the supernatant and [the resulting fluid is] left for 1 hr at room 
temperature. The precipitate is collected by centrifugation, washed with 
70% ethanol, and resuspended in 100 jil of TE8 buffer. 

The plasmid DNA (1 |ig of pEX3) is treated with Xbal restriction endo- 
nuclease (10 units) in buffer A (50 mM of rm-HCl, pH 7.6, 10 mM MgCl 2 , 
1 mM dithiothreitol, 100 mM NaCl, 4 mM spermidine) for 2 hr. The 
completeness of hydrolysis is analyzed by electrophoresis. By using the 
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Klenow fragment of E. coli DNA polymerase, three of the four nucleotides 
are added at the sticky Xbal ends. The proteins are removed by phenol 
extraction, and the DNA is precipitated with ethanol and resuspended in 5 
\i\ of TE8. 

To obtain the DNA fragment with the lysozyme gene, restriction is per- 
formed on 10 jig of the pLysS plasmid DNA (A. C. Y. Chang and S. N. 
Cohen, BacterioL, Vol 134, p. 1141, 1978) with BamHI restrictase. The 
Klenow fragment of E. coli DNA polymerase is used to add three of the four 
nucleotides at the sticky BamHI ends. The -BamHI-BamHI- fragment 0.6 
kbp long with partially added sticky ends is separated by means of electro- 
phoresis using sorption on DYe81 paper. The paper is washed, incubated for 
30 min at 80°C in a buffer of 2 M sodium acetate, 50 mM tris-HCl, pH 7.5, 
and 10 mM EDTA. The DNA that has passed into the solution is removed 
from the paper by centrifugation, and 2 volumes of ethanol is added to the 
solution. After incubation at -20°C for 1 hr, the precipitate is collected by 
centrifugation and dissolved in 5 |il of TE8 buffer. 

A quantity of 0.5 \xg of a fragment of the pEX3 vector DNA is mixed 
with 0.2 \ig of DNA containing the bacteriophage T4 lysozyme gene. The 
fragments are linked by using 10 units of phage T4 DNA ligase in a buffer 
of 30 mM fm-HCl, pH 7.2, 10 mM magnesium chloride, 2 mg/ml of gelatin, 
1 mM spermidine, 0.1% mercaptoethanol, and 0.2 mM ATP at 20°C for 2 hr. 

The resulting mixture is used to transform E. coli PLT90 cells 
containing clts857 repressor. To do this, an overnight cell culture is 
cultivated on LB medium with 10 mM MgS0 4 in a ratio of 1: 100 and grown 
with aeration to a density A550 = 0.3 relative units. After 15 min of cooling 
at 0°C, the cells are collected by centrifugation, suspended in one-third the 
original volume with a buffer of 30 mM potassium acetate, pH 5.8, 100 mM 
RbCl, 50 mM MnCl 2 , 10 mM CaCl 2) and 15% glycerol, and left 30-60 min 
on ice. The cells are collected by centrifugation, resuspended in 1/1 2.5th the 
original volume in a buffer of 10 mM MOPS, pH 6.8, containing 10 mM 
RbCl, 75 mM CaCl 2 , and 15% glycerol, and incubated for 15 min on ice. 
Ligated DNA fragments are added to the cell suspension, [the suspension] is 
incubated for 40 min at 0°C and then for 2 min at 34°C and for 2-3 min at 
0°C, diluted 5 times with 2YT medium, grown for 30 min at 30°C, and 
plated out onto agar medium 2YT with ampicillin (50 mg/ml). 

Clones containing recombinant plasmids with the lysozyme gene in the 
proper orientation are selected by analysis for the ability to lyse after induc- 
tion of protein synthesis. Expression of the recombinant proteins is induced 
by increasing the temperature to 42°C. The cells lyse in the lysozyme- 
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producing clones after induction of protein synthesis and subsequent 
addition of chloroform. The pEL5c plasraid is separated from the selected 
clones by standard methods. The vector DNA is stable in storage in 10 mM 
tris, pH 8.0, 1 mM EDTA at -20°C. 

Example 2. Use of the pEL5c vector to produce recombinant proteins in 
the form of water-insoluble agglomerates. 

PLT90 cells containing the pEL5c plasmid are inoculated into 1 ml of 
LB medium with 100 |ig/ml of ampicillin, and grown at 30°C overnight. 
The overnight culture is cultivated in 2 ml of the same medium in a ratio of 
1:100 and grown with aeration to 0.2 relative units at 550 nm; then the 
temperature is increased to 42°C to induce synthesis of the fusion protein, 
and [the culture] is grown for 2 hr more. Then chloroform is added to 1%, 
and incubation is performed at 37°C for another hour. Then the lysate is 
centrifuged, the precipitate is resuspended in 75 [i\ of TE8 buffer, and an 
equal volume of buffer is added for electrophoresis (160 mM frw-HCl, pH 
6.8, 20% glycerol, 4% sodium dodecylsulfate, 4 mM EDTF,* 6% 
mercaptoethanol, and 0.05% bromophenol blue). The cellular proteins are 
analyzed by electrophoresis in a polyacrylamide gel after Larnmli (U. K. 
Lammli, Nature, Vol. 227, pp. 680-685, 1970). After the completion of 
electrophoresis, the proteins in the gene are fixed and stained with 
Coomassie brilliant blue R-250. 

Analysis of the results shows that as a result of the action of lysozyme, 
the bacterial wall ruptures and the water-soluble cellular proteins are 
released into the medium, as evidenced in the extinction of minor protein 
bands. There is no such effect in the control in the case where the pEX3 
plasmid is used. 

Thus, the invention makes it possible to produce water-insoluble 
agglomerates of recombinant proteins without the use of additional 
techniques of cell- wall rupture. 

CLAIMS 

The pEL5c vector, which is intended to express foreign DNA, is 6.4 kbp 
long, and contains the Xbal-Xbal fragment 5.8 kbp long of the plasmid 
DNA of the bacterial vector pEX3, with the cro-lacZ fusion gene, which 
codes for a protein under the control of the lambda-bacteriophage promoter 
P R ; a polylinker at the 3'-terminus of the lacZ gene; the BamHI-BamHI 
fragment 0.6 kbp long of pLysS piasmid DNA with the bacteriophage T4 

* Translator's note: The Russian acronym "EDTF' has no known expansion, but differs only in the last 
letter from "EDTA." Perhaps "EDTF' is simply a typographical error. 
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lysozyme gene; unique restriction sites for cloning of DNA on the 3'- 
terminus of the lacZ gene: Smal, BamHI, Sail, and PstI; the lambda 
bacteriophage operator 0 R and promoter P R ; the phage fd transcription 
terminators; a genetic marker — for resistance to ampicillin; and a range of 
hosts — Escherichia coli bacteria, with the lambda bacteriophage cits 857 
gene. 



[Translator 's note: Miscellaneous publication data at the end of the patent 
are not translated here.] 
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(54) BEKTOP pEL5C, I1PE4HA3HA4EH- 
Hblfl flJIH 3KCIIPECCHH MY)KEPO^HOH 
AHK 

(57) M3o6peTemie othochtcs k o6jiacro oho- 

TeXHCUIOrHH, H B uaCTHOCTH K PCHeTHMCCKOM 
HH^eHCpHH. H MOXCT 6faITb HCnOJIb30BaHO 



npn cos.ua hmh n;ui3MH4 " coothctctcvkuuix 
urraMMOB-npoflyncHTOB p£KOM6nHaHTHbi .< oori- 
kob, a TaK-Ttc w% 04MC1KM 6c.iKOBbix npo- 
^yKTOB. FIpeiVMymccTBo 3a$iB.ncHHoa> BCKvopa 
pELSc 3aiciK)MaeTc« b tom, mic b pcayrma- 
tc Hcno/ib303aHuq oncpoHa, cocroamcro hj 
reHa, KOJiupyiomciX) peKOM6iiHaHTHbm ociok, 

M PCHa ^HJOUHMa, OJHOBpCMCHKO C CHHTCiOM 
PCK0m6hH3H THOrO 6ejTKa HAeT CUHTC3 J1H30- 

UHKta, pa3pymaiomcro ruxiHcaxapKaHyio 060- 
rfiOMKy E.coli, hto cymccTBCHHo ynpouiacT 
OMHcTKy Bo^OHcpacTBopHMoro arwoMepaia pe- 

KOM^MHaHTHOPO 6c^Ka. 
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Hjo6peTtrHKc oTHoatrcfl k oGaacrw 6hotc\- 
HOuiornH, rcHenivecKOH hh;*chcphw m mojkct 
6biTb Hcnaib3OBaH0 xna noay^CHHH naj3Mita, 

CMHTe3MpyiOimiK pCKOMOUHaHTHHC CcaKH. 

Gaib>uMC Ko-niiMCCTB3 pckom6m hshtkux 

6CTKOB MOXKO <"KHTC3HpOBclTb B IJICTKaX 

Escherichia coli, Hccymitx chctcmm DKcupccciin 
peKOM6HHaHTHux reHOB na ochobc npoMOTopoB 
4>ara jiaM5aa (cm., KanpHMep, H. Bernard and 

D. R. Hclinski. Methods Enzymol., vol. 68, 
pp. 482-492. 1979). TpaHCKpmmHsi b tgkhx 
cucTeMax pci"yhHpycTc» cbm3ud3hucm rcMncpa- 
TypoMyBCTBirrcjrbRoro penpeccopa 4>ara asM6aa, 
KoaHpycMoro MyTanTHUM reKOM c ltsS57, c 
oncparopHHM yjacncoM. Koraa joictkii pacryr 
npw TCwnepaType 30-32°C, pcnpcccop CBH3H- 
Baercfl c oneparopoM h dnoKHpyer atccnpcccHio. 
npw noBbiniCHHii TeMncp3Typu pocra ao 42*C 
penpeccop HHaKTHBHpycrcsi , to no3Boascr 
PHK-noaHMepaac CBfl3aTbca c npoMoropoM h 
WanaTb xpa hoc p h nnH to rcHa. B pcayabTaTe 

HUTCBCHBHOff TpaHCKpHIlUMR If nOCacayiOUieH 

TpafiCifiUHn moivt CHHTe3HpoBaTbc« 3na»m- 
TCJtbHue KaimecTBa 6caKa. 

H3BeCTHhI pCKOMOHHaHTHbIC TUia3MHA»«WC 

flHK pEXI, pEX2 h pEX3, no3BCJiflK>mHe 
jKcnpccaiposaTb peicoM6HHaHTHue 6cjikh bo 
bccx Tpex pawKax cmrraBamfsi (K. K. Stanley 
and J. Luzio. The EMBO Journal, vol.3, 
pp. 1429-1434, 1984). IloaieaoBaTaibHOCTH 
71HK wis 3KcnpeccHH moxho BcraBirrb b 
nojiiuiKHKcp, pacnaioxcHHbrif b 3'-Komie rena 
lacZ. B yxa3aHHHx naa3MHaax Pr npoMorop 
6arrepBO(t>ara a&M6aa o6ecnewBacT axciipec- 
chjo nooiCAOBaTe^bHOcreii flHK, h npoayxT 
cocraBjwer 3HawrcabHyio facrb cyMMapnoro 
6aicTCpa^^ 6c- 

JtOK B KJICTKC H3KaiUIHBaCTCfl B BHAe BOaOHC- 

: pacTsopHMbtx arAOMep3Toa. 

0aH3KO y 3THX BCKTOpOB eCTb HCAOCTaTOK: 

pjia Bbu&ncHHs BoaoHcpacTBopHMbix araoMcpa- 

TOB pCKO m6 M HHTH OCQ Heo6xOAHMO pU3- 

pyraaTb mieTomiyio creHKy 6aKTepHH. 

Be^Top pEX3 hu6paM b Ka^ecTBC nporo- 
THna iuia noavMeriKB BCKiopa pELSc. npenMy- 
iucctbo 3aaB7iciiHoro scKTopa pEL5c 
3ak^K)Kaerc« b tom, mto b p .jibxaTC 
MCnaib30BaHHH onepoHa, cocroflmcru hj rcHa, 
Ko;iHpyiomero peKONUJHHaHTHbift 6caoK, m rcHa 

v1M30UHMa. O^HOtpCMCHHO C CMHTC30M peKOM- 

6HHaHTnoro 6ca*a itacT cmhtcj aw30UHMa, 
pa3pyaiaiomciX) noancaxapHimyio o6o;?OMK.y 

E. coli, mto cymccTBCKHO ynpomacT ommctkv 
BoaoHcpaCTBopHMHx ar.iOMepaTOB pcKOM6imaH- 

THOIO 6c.lKd. 

CyUlMOCTb H306pCTCHMH COC TOM J B TOM. MTO 

CKonc:pyHpoBan Bcxiop pEL5c paavepoM 6,4 



TbiJMMM nap ocHOaannii <r.n.o.>. coctowiuhh mc 
cacayiotuHx o.icmchtob: 

-Xbal-Xbal-^parwcuTa n.:aaMJunoit PJ\K 
6aKTcpnxni.Horo BCKTopa pEXJ paiMrpoM 5,8 
T.n.o., KOTopuu coaepJKHT ciMTnw« cro-lacZ 
reH, ico.iHpyiomHM ciHTHhni 6cion noa koht- 
pancM iipouoTopa Pr 6aKrcpno(J)ara .i«M6;ia, 
no.iminHKcp r 3'-kohuc lacZ-reHa; 

-BamHl-BamHl-<})parMCHTa JX l AK Tum3.\tH- 
aw pLysS (A.C.Y. Chang and S.N. Cohcnto J. 
Bactcriol., vol.134, pp.1141, 1978), auep;*a- 
uxero rcH .maouHMa 6aKTepno4>ara h 
MMCK'iaero pa3Mcp 0 t 6 T.n.o. 

/lafl KOHopyMpoBaHHH n.ia3MHiiu pE15c 
jIHK ruia3Miva»^ p^X3 rw^po-iHayioT jxrcrpHK- 
Ta3oA Xbal h AocrpanBaiOT no Tpn Hyicicmiua 

B J1HHKHX KOHUax C nOMOlUbK) flHK-nO^HMC- 

pa3hi PolIK. riapa^iaibHO noayuaiOT BamHl 
pccrpMKT pa3McpoM 0,6 T.n.o. H3 ruia3MHaw 
pLysS (A.C.Y. Chang and S.N. Cohen. J. 
Bacterio!., vol.134, pp.1141, 1978). coaep^a- 
mwH rcH ;iH30UHMa 6aKTepHO(})ara 14 h 

MMeiOOlHH Tpil AOCrpoeHHNX C nOMOLUbiO Pol IK 

HyicieoTHfla b ^ikiikhx Konuax. OparMCHT pEX2 
^iHrnpyioT c (J)parMeHTorvi AHK, coacp^auuiM 
reH ji»30uiTMa 6aKrepHocJ)ara T4. Jlnra3Ho* 
CMecbK) TpanccJwpMHpyiOT kjictkh Exoli. cojep- 
xamHc b xpoMocoMe TCMnepaTypoMyBCTBiiTC/n*- 
HbtH rea 6aKTcpwo(l)ara jwm6h2l c lts857, 
HanpHMep ictictkh uiTaMMa PLT90. TpaHccfxjp- 

M3HTU BUCCBaiOT Ha CpCUV C aMnHUH.^lHKOM 

npH 30*C. Kjiohw, coflcp^aume pcKOM6wHaHT- 

Hbie ILna3MHAW C rCHOM ^H30UUMa B Hy^HOh 

opwcH-.-anHH, oT6HpaK)T c noMombio aHa.iH3a 
ita cnoco6Hocrb k ,nH3ncy nocjie HH^y ku.hu 
CHHTC33 6ejiica. 3KcnpecatK) pcK0M6iniaHTHbix 
6c^kob HHjryuHpyfor noBuiueHHeM TeMnepaTy- 
pw no 42°C. B KJioHax, npoaymtpyiomHx 
jih30uhm, nocne HK^yxuHH 6aiKOBoro cnHTC3a 
w nocacjiyfOBjero ao6aBJicHH5i xjiopcxJwpMa 

npOHCXOAHT J1H3HC KJICTOK. M3 OTOOpaifHWX 

k-iohob cniHaapTH UMH cnoco6aMH Bbme^aioT 
rLia3MHay pELSc. BeKTopHaa JXWK oraOHabHa 
np« XpaHCHHH b 10 mM tphc, pH 8,0 1 mM 
3ATA npi! -20°C. 

HpHMCp 1, FlOJiyHCHHC BCKTOpHOH Ona3MH- 

aw pEL5c c onepoHHOH cmctcmom axcnpeccHvt 

M JIH3HC3. 

ICierKM 6aKTepnft E.coli PLT90, coacpaca- 
:uhc n^a3MHay pEX3 (K. K. Stanley and J. 
P. Luzio. The EMBO Journal, vol.3, pp. 
1429-1434, 1984), BwpauiHRasor n 50 m~. 
6\MbOHa 2YT (16 r TpHiiTOHa, 10 r apo^^CBOio 
DKcrpaKva, 5 r NaCI na I a boaw), 
coaep^caiuem 100 mkt/ ms\ aMnimn^iHHa ao 
TMTpil lOv Ka/Ma. 

KacTKH oca^caaior ucHTpu(})y;-MpoBaHHeM, 
pecycneHaupyiOT b 2 m.i pacTBOpa (50 mM 
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r.itOKonM. 25 mM Tpnc HO, pH 8 ; 0. 10 mM 
3J1 TA, 5 mi/ Msi .nnaouHMa) it MHKy6npyKvr 5 
mhh npu komh:ithoh TCMncpaTypc. Jiajicc 
ac6aiM*4K>T 4 mj\ pacrBopa 0,2 M N'aOiL 1% 
3C4cuiucynb4)aTa narpHH, ncpcMCumpaioT, hh- 

KyOHp\TOT 10 MHH BO ilhay, A06aB,"i»K)T 3 M,l 

ox/iaacicHirom 5 M pacranpa aucrara Ka-ina, 
pH 4,8. iicpcM^niHsaiOT, ocTaB^swrr na 10 mhh 
bo nwy, c5p;i30RaBui«ricfl ocaacK otac;isik>t 

UCH TpHify I'M pOB3 1 tHC M. K Ha^Va^OMWOH XHJ\- 

kocti! 4o6aB-n$iiOT 0,6 o5t>CMa H3onpoiim*oBoro 
cnnpTa vi BbmcpxHBaKrr 15 mhh npu komh3t- 
hoh TCMncpaTypc. Ocaao* co6Hpaior ucnTpu- 
(J>ynipoBaiiMeM ( pecycneHAnpyjor b 0,5 m;i 
TE8-6y4)cpa «10 mM tpmc-HCI, pH 8.0, 1 mM 
3/ZTA) ii flo6aB.i»K)T paBHbiii o6i.cm iiacuiueH- 
hofo pacrBopa aucruTa HaTpna. Hocic hhk)- 
6au«H b TcneHHe 30 mhh npu miihyc 20°C 
ocaxiOK yjtfusiiOT ucHTpHcfcynipoBaHwcM, a k 
HaaocaAO^Hoii xhakoctm Ao6aBvisiKrr 0,6 <i&bCMa 
H30iipon3Ho;ia m ocraBjiHiOT Ha 1 Mac npu 
kom H3THOH TCMncpaType. OcaaoK cooHpam 

UCHTpHC^yrHpOBaHKCM, npOMblBaiOT 70%-HWM 

zmmo-noM h pocycncHCHpyicrr b 100 mkji 
TES-6y(}>opa. 

RTa3MHaHVK) flHK (! mki pEX3> o6paoa- 
TWBaiOT 3HAOHVKjica3ofi pecrpnicuHH Xbal (10 
ea.) b 6y<tepc A (50 mM Tpnc-HCl, pH 7,6, 
10 mM MgCl2» 1 mM AHTHorpeHTOJi, 100 mM 
NaCl, 4 mM cncpMHAHHa) b tcmchhc 2 Macoa. 
Amuui3 naiHOThi rnnpo;in3a npoaoaaT c 
noMOiubio 3JieKTpo<tx>pe3a. Hcnojib3yH qbpar- 
mcht FOiCHOBa AHK-no;niMepa3bi Exoli. no- 
crpaMBaior tph H3 Mertipcx HymieorKAOB b 
ahiikhx Xbal-KOHuax. Bohkh yaajiaror <%>euoAb- 
hoh 3KcrpaicaHeH, JIHK ocaaeiaiOT 3TaHanoM 
h pecycneKAHpyjOT b 5 mkji TE8. 

ZLnfl nojryMeHHfl (frparNeirra flHK c pchom 

JTH30UHMa npOBOUAT pcCTpHKUMK) 10 MKT AHK 

ruia3MiiAbi pLysS (A.C.Y. Chang and S.N. 
Cohen. J. Bacteriol, vol.134, pp.1141, 1978) 
pecrpHKTa3ofi BamHl. C noMOiubio qbpameHTa 
lOieHOBa HHK-ncuiHMepa3bi E.coli flocrpanBaiOT 
Tp» H3 MCTbipex HyioiecmuoB b .ihukhx 
BamHI-KOHuax. OparveHT -BamHl-BamHl- c 

MaCTMMHO aOCTpOCHHUMH .HIinKHMH KOHU.3MH 
pa3MCpOM 0,6 T.n.O. BbUCJlSK>T C nOMOlUblO 

3>iCKTpo4x>pe3a cop6uncM Ha 6yMary HE81. 
By Mary iipoMbiBawr, HHKy6npyiOT 30 mhh npu 
80°C b Gyqbepc 2 M ancrraTa HaTpHH. 50 mM 
Tpnc-HCI, pH 7,5, 10 mM 3flTA. U.HK, 
nepcmc^nyio b pacTBop, yaajunoT c 6yMarn 
ucHTptitpy nipoBaHHCM , k pacTBopy ao6aB/isnoT 
2 ofrbCMa oTaHO-na. riocic HHKy6auHH npu -20* 
C b tcmchhc Maca ocaaoK co6HpaioT uchtph- 
ctympoDaHHCM h pacTBcpa.or b 5 mk-tt 6v(|)cpa 
TE8. 

0,5 MKr <J)par.v:cHTa HHK BCKTopa pEX3 
cmciuhb;ik)t c 0,2 mkt HHK, co^cpxauiCM tch 



1503 6 

viiuouHMa C\iKTcpHcxJ:ara 1*4. Coc^itucnaj 
ippamcHTon npOBoa«T c homo uhw 10 c;k 
J3.HK-,niraji4 (J\ira T4 r oy(t> rpc: 30 mM 
TpHt-HCi pH 7.2, 10 mM x.iopncToro MariiMH. 

2 mp/mji JKCiaTHHw , 1 mM ciicp^h;mhj 
0,1%-McpKanTooTanona, 0,2 mM A TO npu 

20" C B TO'ICHMC 2 M31 OB. 

naiVMCIIHOH CMCCbK) TpilHCqbopMHp) »CT 

k^ictkh E.col: I'LT90, coacp>::amiic dt:857 
pcnpcccop. fl,is( jToro homhvio Ky.ibiypy 
KvICtok pa3Boa«T cpe^oH LB c 10 mM MgS04 
b ccoTuouiCHHH i : 1 00 it patTHT c a'*pamicii ao 
ruiOTHOCTw A550-0.3 OE. fliK,ic 15 mhh 

OXviaxaCHHH IipH 0°C K.1CTKH COClMJViKVT 

ueHTpii(})>ntpoBaHHCM, cycucHawpyiOT i: 1/3 
ncpBOHaMa^nbHoro o6bCMa 6ycJ>cpoNt 20 mM 
auciara k;lii!si, pH 5,8, 100 mM RtC L, 50 
mM MnCh, 10 mM CaCb, 15% rjnmcpiwa. 
h ocTaB.iwiOT Ha 30-60 mhh Ha vibay. Kjiltkii 
co6HpaK)T ucirrpHcfeyrHpoBaHHCM , pccycneH^H- 
pyiOT b 1/12,5 ncpBOHaMajibHoro ofrbCMa b 
6y4>epc 10 mM MOPS, pH 6,8, coacpxamcM 
10 mM RbCI, 75 mM CaCl2, 15% r.nHucpHHa 
h HHKy6npyiOT 15 mhh Ha ^bay. K cycncn3mi 
iuictok Ao6aB;i»Krr nnrHpoBaHHbie qbparMCHTw 
flHK, h m k y6n py ?ot 40 mhh npu 0*C, jaTCM 2 
mhh npn 34*C, 2-3 mhh npn 0°C, pa36aa.ifl(OT 
b 5 pa 3 cpeAOH 2YT, pacr^T 30 mhh npn 30X 
h BhiccBaiOT Ha ;irapH30BaiiHyjo cpcay 2YT c 

aMnHUHJUTHHOM (50 MI 1 / Mvl) . 

KaoHbi, coaepxamne peKOM6HtiaHTHbic 
njia3Miubi c reHOM jiH30ur.Ma b HyKHoft 
opncKTau.nn, oTOHpaKrr c noMOiubK) aHaiH3a 
Ha cnoco6HOCTb k ^ii3Hcy n^ie naayKUHH 
CHm^3a 6cjiKa. 3Kcnpcct;no pcKOM6HHaHTHwx 

6CJ1KOB HIUyUHpyiOT nOBUUICHHCM TCMnCpaTV- 

pw no 42'C. B luiOHax, npoayuHpyiomHx 

JIH30UHM, nOOlC HHAyKUHH GOHKOBOrO CHHTC3a 

u nocacayiomero Ao6aBJieHHsi XviopoqbopMa 

npOHCXOAHT J1H3HC KvTCTOK. M3 OTo6paHHblX 

jjiohob craaaaprHbiMH cnoco6aMH Bwa(viflK)T 
njia3MHay pELSc. BcKTopHaa RHK CTa6n.ibHa 
npa xpaHCHHH b 10 mM Tpnc, pH 8,0, I mM 

3 JOLT A npu -20'C. 

IlpiiMcp 2. Mcno-ib30BaHHC RCKTopa pEL5c 
jxj\k no.iyMCHHfl pcKOMGnHaHTHbtx Gc^kob b 

3HAC BOAOHCpaCTBOpilMWX ai7»OMCpaTOB. 

K.ictkh PLT90, coacp^amnc n-ia3Mnay 
pEL5c, HHOKy.iHpyKrr b I m,t cpc^u LB co 100 
mkt/m-i a m n m u,Ha ji h h a m pacriiT i«om> npu 30 J C. 
HoMi;yio Ky.ibTypy pa3Boa«T b 2 \o oioii 

Cpcabi B COOTHOIIICHIIM 1:100 H paCTMT c 

aopaunevi ao 0,2 OE npu 350 hm, 3arcM 
noBbiujaioT TCMncpaTvpy ^o 42X xim hilivk- 

UHH CHHTC33 CIHTHOm 6c^1K;I M paCTHT CH!C 2 

»<aca. 3aTCM ao6aaa«K)T x.iopix)x)pM .30 1 ; ; . m 
HHKy6npyK)T npu 37 rt C omc Mac. /la.icc .nt.i.ir 
UCHTpn<})vTHpyiOT, pccyciiCH.inpyKvr oca.iOK h 
75 mk,i (SycJ)Cpa TE8 it .looan/iwhM- prauoji'i 
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oC/hC%i 6y<J>cpa .vim j,ijKTpc*l)apc.ia <\h(> m.M 
rpwc-HCi, pH 6,8 20% ivumcpmia. 4% 
aoacuii-acy.iwJijTa Ha/pus*, 4 mM 3. 1 TO, 
6% -MrpKai:TOJTai<o.ia. 0,05% opovqbeiuwnaro 

CMHCrO'. K.1CTOMHNC fic^KH UHiUH J«p> O ■ XX C 

noMOiubvo o.icKTpocJwpc.ia R tuvuiaKpn/ia>nu- 
hom rcic no JIomm^h (U. K. Limmli. Nature. 
vol.227, pp. 680-685, 1970). riocie okoh-miim* 

XlCKTpCK}X>pe3a 6dKH B PCHC (JlUKClipyiOT w 

ok pa ui m Ba k>t KVMaccn apKo-avnfiwM R-?50. 

A>f4Ullt3 nXlVMCHHHX pC3yv7I.T3TOIi nOK.1314- 
BaCT, '-ITO B pC3V.TbTaTC 3.CMCTBMW llt30UHMa 

tlXDPMYJlA M 

BcKrop pELSc, npeaHa3HaMeiHwu .yia 
3Kcnpecci!H MyJKcpcjHOH HHK, p:i3McpoM 6,4 
T.n.o., coaepxauwfi Xbal-Xbal - <{)parMeHT 
ruia3MRaHOH HHK 6aKTepHa-ibHOT) BCKrcpa 
pEX3 pa3McpoM 5,8 T.n.o., co cam hwm 
cro-lacZ reHOM, KoawpyiomHM ficaoK noa 
KOHTpo/ieM npoMOTopa Pr fiaKTcpHoefcara :ism- 
6aa, nouimiHHKcp b 3*-kohuc lacZ-rcna; 
BamH I -BamHi-4>parMeHT HHK n.ia3UJi;r>t 
pLysS c reHOM „iH30UHMa 6:iKTcpito<J)ara T4 



npoiKxo.m t- j); 3pyitKHne o6o-iomkh l aKTej utt u 
HMcroco^;*CHHc muoaa^ : i opUMbix rjcro mi.x 

6c.l\OH H Cp*\lV. 'ITO HTOWH/ltt'nVW It 4K.iafi.1CH ;tl1 

m miopias x 6c.ikohm\ ruvuv. B Konrpo.ie. t\ 
c in Mac Hcno.ii>:iOBaiiii« ivkumh^im pliX.J. vjko- 
ro .KjxfrCKTa hot. 

TaKUM o6pi'.30M, H300pCTCHHC II03H0.1MCT 

ncr naTh B(\ioHcpacTBcpnvi>ic aiMOMcpaTN pc 
KOM^HHaH TtlNX fie.ii-.OB 6e3 Hcno Ih.K h;:hhj' 

aOn0.1HHTC.ll>HlJX MCTtVU'B pa^pVUICHHM K.1CTOM- 
HWK CTCHOK. 
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pajMepoM 0,0 t.u.o.; vhhk3.H)Hmc cadrN 

pCCTpHKUHH K.iOHHpOBaHH« HHK Ha 

3'-kohuc rcua LacZ: Smal, BaraHl, Sali, P.-al; 
onepaTop Or h npoMOTop Pr 6aKTcpHO<}\iia 
;ivtM6aa; rcpMWHaTopbi TpaHCKpunuH w cjjara fd; 

rCHCTHMCXKMH MapKCp - VCTOHMHBOCTb K 
aMnMUHjtlHMV; CnCKTp X03HC8 - oaKTcpiin 

Escherichia coli, c tchom cits 857 6aKTepHixJ)ara 
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